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a b s t r a c t
Varicella is a common childhood disease, however severe complications in otherwise
healthy children are rare. The most common complications comprise bacterial superin-
fections and neurological disorders. Hemoptysis in children is extremely rare and usually
due to trauma, exacerbations of chronic pulmonary conditions, e.g. cystic ﬁbrosis, bacte-
rial lower respiratory tract infections and coagulopathies. There are scarce reports in the
literature on hemoptysis in children in the course of varicella pneumonitis. We report of
a case of an asthmatic immunocompetent boy with hemoptysis in the course of varicella
pneumonitis. Complications of chickenpox in children and causes of hemoptysis are
further discussed.
© 2014 Polish Pediatric Society. Published by Elsevier Urban & Partner Sp. z o.o. All
rights reserved.
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p e d i a t r i a p o l s k a 9 0 ( 2 0 1 5 ) 8 7 – 9 088Fig. 1 – Plain X-ray of chest in p-a projection. In the central
parts of the left lung small nodules (arrow A), and in the
lower area of the left lung parynchemal density (arrow B)
Ryc. 1 – Zdjęcie RTG klatki piersiowej w projekcji p-a. Drobne
guzki w częściach centralnych płuca lewego (strzałka A),
zagęszczenia miąższowe w polu dolnym płuca lewego
(strzałka B)Introduction
Hemoptysis is an uncommon presentation in children
usually caused by lower respiratory tract infection (16–29%)
or exacerbation of chronic lung diseases, e.g. cystic ﬁbrosis.
Infections comprising mainly pneumonia and tracheobron-
chitis in most cases are bacterial in origin. Reports of viral
infections causing hemoptysis in children are scarce. Less
common causes include: foreign body aspiration, bronchiec-
tasis, tuberculosis, congenital heart disease, tracheostomy
related bleeding, pulmonary hypertension, pulmonary embo-
lism, vascular anomalies, trauma and factitious hemoptysis
in patients with Munchausen syndrome. Extremely rare
causes in children are pulmonary tumors including carcinoid,
vasculitis and hemosyderosis. In 12–18% of cases the cause of
hemoptysis remains unknown [1, 2]. We report on a case of
a 14-years old boy with a history of asthma who was
admitted to the Pediatric Pulmonology Department because
of hemoptysis.
Retrospective analysis of medical records of the patient
including laboratory tests results and radiological imaging of
the chest was performed.
Case report
The patient presented with productive cough with blood
tinged sputum, that lasted for about a week. He denied
dyspnoe, problems with breathing or any other bleeding
including melena or hematuria. 10 days before admission
varicella was diagnosed.
Past medical history was signiﬁcant for hypothyroidism
and an episode of lung contusion 5 years earlier before
admission. His vaccinations were up-to date, except for
varicella and Streptococcus pneumonia vaccines (these are
not obligatory in Poland). Family history was insigniﬁcant.
On admission the patient was well-appearing and in no
acute distress. He was afebrile with body temperature
36.6 8C, his heart rate was 67/min, respiratory rate 20/min,
blood pressure 105/65 mmHg; oxygen saturation on room
air 93%. Physical examination revealed numerous crusted
pustules, no rash or vesicles and ﬁne ecchymoses on the
skin of the extremities, palpable cervical lymph nodes on
both sides, blood tinged sputum on the posterior pharyn-
geal wall, pectum excavatum. There were no tachycardia,
rubs, murmur or gallops on cardiac examination. On lung
auscultation diminished breath sounds and crackles were
appreciated over both lungs. Abdominal examination was
unremarkable. Extremities were without edema, joint swel-
ling or tenderness and neurological exam revealed no
abnormalities.
Complete blood count, as well as inﬂammatory markers
(Erythrocyte sedimentation rate [ESR], C-reactive protein
[CRP], procalcitonin [PCT]), coagulological studies, electroly-
tes, renal and liver function tests were within normal range.
Blood gases were normal. Sputum and blood cultures were
negative, Quantiferon test and ppd (protein purate deriva-
tive) were negative and both in culture and direct examina-
tion Mycobacterial infection was excluded.Chest X-ray showed small nodules in the central parts of
the lungs and a parynchemal density in the lower area
of the left lung (Fig. 1).
CT examination of chest demonstrated ground-glass atte-
nuation, consolidation, multiple 3–4 mm nodules throughout
the lungs, and bronchial and bronchiolar wall thickening. The
tree-in-bud pattern reﬂecting the presence of dilated centrilo-
bular bronchioles with lumina impacted with mucus or ﬂuid
was visible in basal segments of lungs. Mediastinum was not
enlarged nor hilum lymphadenopathy could be seen. No ﬂuid
in both pleural cavities was demonstrated (Fig. 2).
Bronchoscopy under general anesthesia with sponta-
neous respiration revealed edema, redness and vesicular
lesions on the bronchial mucosa. On the left side complete
bronchial obstruction was observed due to a bloody
discharge. Using suction catheter the discharge was partially
removed from the left main bronchus and the edematous,
erythematous mucosa was observed. Patient was treated
with ceftriaxon, aciclovir, exacyl and cyclonamine and
gradually improved.
Control X-ray after 7 days of treatment was normal, as
was the bronchoscopy performed at 13th day. Two months
after initial presentation immunological status of the patient
was checked and revealed no abnormalities in serum immu-
noglobulin levels, IgG subclasses or lymphocytes T-CD4+,
T-CD8+ count and ratio, as well as B and NK cells count and
CD11a, CD11b, CD11c and CD18 adhesion molecules expres-
sion on peripheral blood leukocytes.
Fig. 2 – CT examination of chest, transverse view. Peripherally
in the lower lobe of the left lung in LS8 nodule (arrow A) and
in LS 8,9,10 groundglass opacity and consolidation (arrow B),
bronchiolar wall thickening (arrow C)
Ryc. 2 – Tomografia komputerowa klatki piersiowej. Obwodowo
w polu dolnym płuca lewego (LS8) obecny guzek (strzałka A),
zagęszczenia miąższowe i zmiany o charakterze mlecznej
szyby w LS8, 9 10 (strzałka B), pogrubienie ścian oskrzelików
(strzałka C)
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Varicella pneumonitis is a rare cause of hemoptysis in
children. The possible mechanism of hemoptysis in our
patient could have been either alveolar hemorrhage due to
the necrosis of small blood vessels endothelium caused by
varicella zoster virus invasion or bleeding from vesicular,
necrotic lesions in the bronchial tree or both.
Similarily to hemoptysis, complications of varicella in
children are rare, the incidence ranging from 24:10 000
children with chickenpox or 0.82–0.85:100 000 children per
year, usually occurring in the ﬁrst 4 years of life [3–5]. Majority
of cases occur in the populations where varicella vaccinations
are infrequent and consequently there is no herd immunity.
The most common complications in children are skin infec-
tions (50%), followed by pneumonia, usually of bacterial origin
(7–25%) and neurological complications including cerebellar
ataxia and meningoencephalitis (8.4%). Thrombocytopenia,
hemorrhagic complications as well as arthritis, myocarditis,
pancreatitis and orchitis are rare events. Varicella pneumoni-
tis in children is extremely rare with an incidence of
0.3:10 000 varicella infections, and there are few reports of
hemorrhagic varicella pneumonitis in children [6]. Pneumonia
occurs more frequently in adults (43.5% of all complications)
and varicella pneumonitis develops in 3.4 to 4.3 per 10 000
adults with chickenpox [6]. It usually begins in the ﬁrst week
after the onset of rash and resolves within few days. In more
severe cases interstitial pneumonia can ensue. The chest
radiograph reveals interstitial nodular inﬁltrates.
Pulmonary nodules can be appreciated in numerous lung
pathologies including: interstitial lung disease (sarcoidosis,
Churg-Strauss syndrome, Wegener granulomatosis, Langer-
hans histiocytosis, alveolar proteinosis, juvenile rheumatoid
arthritis, hypersensitivity pneumonitis), multiple arteriove-nous malformations, fungal infections (histoplasmosis, coc-
cidioidomycosis, Candida, cryptococcosis), military tuberculo-
sis, septic emboli, viral infections (most commonly cytome-
galovirus, measles) [7]. In the course of varicella infection
radiographic changes are seen in 2.7–16.3% of adults and
much less frequently in children. Respiratory symptoms are
seen only in 1/3 of adults with radiographic abnormalities.
Low incidence of radiographic abnormalities noticed in
children might be due to the fact, that in most cases
varicella is self-limited disease in pediatric patients, and few
children present with pulmonary symptoms, therefore limi-
ting the number of chest X-rays performed [8].
Ill-deﬁned, scattered nodular densities usually appear 2–5
days after the onset of rash. Initially nodules are seen in the
periphery and tend to coalesce near the hila, reﬂecting
contiguous spread from tracheobronchitis. The nodules
disappear in several days in mild disease and may last for
weeks or months even in more severe form. Histologically
they represent ﬁbrinous exudates in the alveoli and terminal
and respiratory bronchioles. Spherical nodules, consisting of
an outer ﬁbrous capsule surrounding hyalinized collagen or
necrotic tissue with calciﬁcations, appear after the patient
recovers from initial disease. In 1.7–2.0% of adult patients
several years after the onset of pneumonia 2–3 mm well-
deﬁned, scattered calciﬁcations may appear predominantly in
the lower lobes of the lung. There is no data on the incidence
of these complications in children [9–11].
Nodules neither predispose to hematoptysis nor they are
an evidence of lung hemorrhage in the course of varicella
pneumonitis. Hemorrhagic nodules are more characteristic
for cytomegalovirus or inﬂuenza virus lung involvement [11].
Varicella frequently has a complicated course in patients
with immunosuppression in the course of malignancies or
inborn deﬁcits of cellular immunity and neonates progres-
sing to systemic, fulminant disease. In children with malig-
nancies untreated varicella disseminates in up to 50% of
cases [12]. The death rate of varicella complications in
children range 0.04–0.5:100 000 per year [3, 4]. Long term
treatment with inhaled glucocorticosteroids for asthma has
been described in some papers, though not in all as a risk
factor for varicella complications including pneumonia [13].
There are even single reports of asthmatics who died
because of varicella complications [3], in the recent Spanish
study however inhaled steroids did not increase the risk of
varicella complications [14].
Hemorrhagic pneumonitis in the course of varicella in
children is a rare complication. Whether chronic treatment
with inhaled glucocorticosteroids predisposes to varicella
complications remains to be determined. Infection can be
prevented either by vaccine or by prophylactic acyclovir
administration. Both interventions should be undertaken in
children with chickenpox and underlying conditions. Treat-
ment with acyclovir is effective and recommended in child-
ren with varicella pneumonia.
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